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The bar:kcro«8 bree^Jing pfwedurc hu been iiaed widely 
to tiwfcr Timply inherited tndxs into elite genotype*. 

Usually, wJt bein^ irartftfcrred U controlled by a 
nnglc but highly hcriUblc Qaitt ihit ircmowi cOmplMly 
inlwnted have also btcm trinifwred Siiccft5Sfbt}y by baekfiroM- 
ing: for ^"^pi^ malurity I'n maize (Rinice and Senu, 15(5 1- 
Shaver. 1976). Today, bwkcrawmff io beinfi tz5cd trarv5fer 
gwcs iBOroduccd by such techniqua, a, t™rform«led or 
mutoUon Into appropriate ecnoplism. 

Scvend plftjxt brwiing tc^ctboola give good descriptions cf 
procedure (AUard. I960: Febr, 1987). A donor 
patent (DP) cmy}f^s a trait of Inicrcsi ii crossed to the recgrrcjii 
Ptoint (Rp), An elite hne th*t la ladtlnc o^it- The F Is 
erotacd back to dw: RP to produce ihc BC. ffcneradon. to 'the 
BC, and subsequent bacJccTos^ jcDiiradons, Selected IndMdu- 
i^i'^f?'^ trWcned wo b*ckcrow6d » die 

RF. The expected proponion orOP^omo » reduced by half 
with each gwicrntion of backcfusslng. I^Ofing effecti of \ink^ 
»SC 10 thB 5Cl.cicd DP iJlele being li««feire^ (be pere^ntT^ 
rccuirent parent genome cj^pw:L:4i ciich backcro^ 

feneradon ii caJcuIatad as: 

where n is the Dumbrt- gf backcrp«4e« 

Bacfccrx)55ing of ielcciod plaxKj te'the RP can be repeated 
e»ch cy clfi un d) * imc n obtained thai is e^acqUally a vtniou of 
Ihc RP that includes the Intrngx^sed allele, Afto 
croaAes, the expected recovery U >99% (TAblc I) 

Until nccendy,dlscus6i0Tix of thowcbvery of thcRPMsnamc 
dunng bacJccrojjinK h»vc fcinph«ii»d ihe axpKrted value* for 

Anafyju of ^4oUcuLsr Markdr Daio 



9&RP shown in Table 1. and have largely Ignored the Metlc 
vanatioD foe %RP that cxlstt around the expected mean. With 
the developmenc of genetic martcars ckphh\c of providing good 
gAfiome coverage, there ha< been inrercsi in taJdag advaniage of 
thai vanalion to Jncrcaae the efficiency of bockcrosslng 

S^ertion RP marker AlleJcs ^ increase gtaacly [be 
oCTtocljveneM of hacJccross programs by allowing the breeder to 
1) select bftckcrosa plants lh>t hftvc a higher proportion of RP 
tfenome. and 2) select becVcross Individuals that hre better 
convcnions near a m»ppcd donor allde b^in* transferred (i « 
telect for Jess lmk*ec drag). EKpr«ssed. in practical tenna i«ing 
geneftc raarkM to uiisi backcrossing can 1) Increa/tR the 
probability Of obcainine * 5Ui:abli9 convcrtion, and 2) dooreaae 
Ok otne required to Khieve aa accept ablfi^rtKovexy. 

Issaej to conildcf when pZannJog . marker-ass itled back- 
croBj projnun include 1) [he time advanURC of uilng marker* 
to autsc baclcerosslnff, 2) the number of markers ncftJod. *nd 3J 
the number of genotypes co evaiuitp, in this lepprt, we uje 
rerolis frcTin previous :ilcialure.-coinpii«5r simuUtJon, and em- 
pincal studies to pnjyide some guidelines. 
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The maize genome wa$ tho mo<Jcl for the simulatjon The 
. u'miifated genom* ccnialned (en 200^cM chromotoitics. Simu- 
Utionofcrowmcover wwbaied ort a Poiison dliuibmion wiih 
I mean of 2.0 (X = 2) (Hanson, 1339;, which, on Qve™. 
generated one crtW4 ortr for cvtry lOO^M length. The simula- 
oons fEporad hcrt ifi^umc ito inftrfercncB. Codomiii^nt ce- 
wric mi^s were evenly diitrihuicd Jn Uie gcnomt btk! 
rfthc dohof g«nE wcTft randomly wUncd co gcnomo locations, ' 
. ' Simulation* were conducted with the fQllowljig parameters: 

Nuinber of progeny: 100or50a 

Baekcross gcnenijorts: BC^, BC^, and BC . 

Number of marken>: 20, 40, 80. or 100. * 

Number udected cp form thd nw BC ^eneraOon; 1 or 5. 

L. ^'i^^^* "i'^^'*'"* l)prMftnatQfd»donoralleIeand2) 
hiffb %RP). ^RP was calDuJitcd « the .v^r age of the (one or 
five) ieleacd uuJividuals. Vabca pres«nnd aps the mean of 50 
nmulanons. 

Tn the computer aimulBtion scody, all methods modeled 
■ BTtftUy increased the spwd of fecoverjng the RP ^eoome 
, compared to Ihe expected lecovciy with no marker-ftiiistcd 
. celectioii (ecroparc Table* 1 *nd ly At laai SO mackera were 
, requited to rtcovar 99% of the RP genome in lust three BC 
gCBCraiiotis CTeble 2). Uae of at least 80 xnartos and 30O 
proipcny idJowcd recovery of 9%% RP in Just two BC genera- 
boni topciue to iclection ^ diminished only filiehUy by 
spreading the effort over frue selections. Using maHcert, rhc 
number of tiackcroaa Ecncration* needed to Convert an Inbred Js 



reduced from aboul jcvan to three 

By the BC aeucraiioft. there appear* to be no or^tic^r 

biM the citHTMa upwird (compare Tablei 2 a»d 3) 

The results from iheiimulatlojj compa/e wdl with rwl field 

iSat Ihis coiTuponds to > popuUlfen she of lOO mudected 
P'V" Tible« 2 .nd 3). Tui five h«t BC, rocoverici hid 

L l*- ^^""^^"K ^OBC. pltots ftr«nc«h ielectoiHC 
tho best BC, recovoy had in estimated %RJ> of SA.fi*. 

DiscusaSikn 



The JimajBUOM (Teble 2; Hotplml ec al., lS(«j anrf our 
•xp«rt«ncejj»dieaie *«faurniarkcrsper200s:Mchiemoicimc 
u ft*^""!; '^"^ effecTlvettess of .election in 

the BC,. However »miig oiJt four mu-kers per 300 cM witJ , 
likely m^te ic vny difficult to map the locMiiTDf th, n»e of 
iftterest. Adequel*'»umn,«i2.tion of the dita >« on hnporam 
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. part ofa marker-«s»{«l backcro*. pi^gnirr. Ideally, the mark, 
tfs uswJcaa supply d»p that cm rtprcsenied a* allele onoci 
tith known map poddon. t*iimAiicn of 9frRP. mippln^ mc 

results (Young wid Tinkalcy, 19SS>) i7.ll uieJ^n under 
«iQ4mg and controlling the spcclliC bickcroM experiment 
being conducted. 

- , u *?Pn*" '"'^ ruarkeK, the portion 

mrfthe RP gtoome that Is not linked eo cha allflle being brana- 
toed can be rccovrol quickly And wllh cgnfidenec, T>ie 
-jttcovqcy of KP wiJl bs jlowOf OA ihc chromoaom Marry in* [be 
.g«e of interest A coiwidcraUc tmoum of Jinknae dru is 
expected co ■fieotnpany selection for che bP allele in a bSrk- 
■ 'fiOZ5 progrtm. For a )ociis located in the middle of a 200^ 
cfaromoftjBic^ iho lecgOi of the DP chromosome Mnrenl ac- 
, Con^aayJag sclccuoa Is expected to be 126, 63, 28 cM in 
. ^^^r fienemtions, respectively (Hanson, 

^ recommendation of Koaplial ot al. C1992) ibat pf ftferenS be 
, vt« to the selectlob for rccomWnaois praximAl to rbe alJde of 
y^mst, but Thu lelection for recovery of the Rp elset^herft In 
tbc genome ilso be conadered This two^tige aelectiaa c»rt 
prf>bably he done quite eff£titively ad hoc by the breeder once 
the Clara if adequately ^mnmarizcd; however. Hospital c[ al 



•ug^es: w^ya to Incoiporatc Ihe two criiem. Info n selection 
St --P--= Of s.l.c.0. is ^^JSpT 

Ofb«:kaouing. ind th.y il„*dd be u,ed ^tty S 
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